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(54) TEMnEPATYPHblM UJOB flJlfl MH>KEHEPHblX COOPYXEHMM 



(57) 

M3o6peTeHMe mo>k6t 6biTb ncnonb30BaHO b 

CTpOMTBJlbCTBe H pSMOHT© HH>KeHepHblX 

coopy^eHUM, b nacTHOCTM moctob. 
TeMnepaTypHbiw luob a^a HH>KeHepHbix 
coopy>KeHHM coctoht M3 Hecymero cnon H3 
anacTUHHoro pe3MHOBoro MaTepnana, 
BbinormeHHoro M3 pe3MHbi, \AMe\cu\eiA 

K03C|DC|DHLJ | HeHT MOp030CTOMKOCTM npH 

pacT?i>KeHWM npn TeivinepaType -50 °C ot 0,30 
AO 0,60 n M3MGHeHne Maccbi o6pa3i4a pe3WHbi 
nocrie Ha6yxaHMn b CTaHAapmoCi >khakocth 
OKP-1 npn TeivinepaType +100°C b TeqeHne 24 
h ot +1 3 0 ao +8,0%, c AByMfl KaHaBKaMM Ha 
Hapy>KHOM noBepxHOCTM n oahom Ha BHyTpeHHePi 
CTopoHe cnofl n c pacnonoKeHHOM BHyTpn cnofl 
MeTanjiMHecKoPi apiwaTypoM w 3aLi^nTHoro cnon, 
BbinormeHHoro H3 pe3HHbi Hecyu^ero cnofl v\nv\ 
MBTariJiMHBCKHx npoc+jmieM. TeXHMHeCKHW 



pe3yribTaT, o6ecneHHBaeMbiPi M3o6peTeHneM, 
coctout b yjiyHLueHMM HH3KOTeivinepaTypHbix 
3KcnnyaTai4MOHHbix xapaKrepucTMK 
TeivinepaTypHoro LUBa Ana HH>KeHepHbix 
coopy>KeHHM npn coxpaHeHnn BbicoKoro ypoBhm 

KOppO3HOHHO-0TOMKHX CBOMCTB pe3MHOBblX 

cnoeB. 1 c. h 2 3.n. <t>-nbi, 1 Ta6n., 2 v\n. 
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(54) EXPANSION JOINT FOR ENGINEERING STRUCTURES 



(57) Abstract: 

FIELD: repairs of engineering structures 
including bridges. SUBSTANCE: expansion 
joint has base layer and protective layer. 
Base layer is composed of flexible rubber 
material whose expansion saturation 
coefficient at -50 C is 0,30 to 0,60 and 
whose rubber mass changes after swelling in 
standard fluid SZhR-1 at +100 C for 24 hours 
from +1,0 % to +8,0 %. Base layer has two 
grooves on external surface and one more on 
inner side of layer with metal reinforcement 
inside layer. Protective layer is made of 
base layer rubber or metal sections. EFFECT: 
improved working characteristics at low 



temperatures with high corrosion resistance 
of rubber layers. 3d, 1 tbl, 2 dwg 
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M3o6peTeHne OTHoewTea k CTponTenbCTBy w 
peMOHTy MH>KeHepHbix coopyweHnw, b nacTHOCTH 

MOCTOB. 

M3BecTeH TeMnepaTypHbiM luob Ana moctob 
m APyrux MH>KeHepHbix coopyweHww, 
coflep>KaLL^HM Hecymww enow M3 snacTM^Horo 
pe3MHOBoro MaTepnana c AByMa KaHaBKaMM Ha 
Hapy>KHOM noBepxHOCTM n oahom Ha BHyTpeHHew 
CTopoHe cnoa v\ c pacnono>KeHHOw BHyTpw cnoa 
MeTannnHecKOM apMaTypow w 3amMTHoro cnoa, 
BbinoriHeHHoro H3 MeTannwnecKwx npoc+jkinew 
[1]- 

HeflocTaTKOM AaHHoro TeMnepaTypHoro niBa 
Ana moctob n APyrMX MH>KeHepHbix coopyweHUM 
aBnaeTca HeyAOBneTBopnTenbHbie 

HH3KOTeMnepaTypHbie M KOpp03WOHHO-CTOMKWe 

3KcnnyaTai4MOHHbie xapaKTepwcTi/iKM, 
onpeAenaeMbie CBOMCTBaMU pe3HHbi Hecymero 
cnoa. 

M3BecTeH TeMnepaTypHbiM luob Ana moctob 
m Apyrux i/iH>xeHepHbix coopyweHww, 
co a© p>Ka L14 n m HecymMW enow M3 snacTMHHoro 
pe3MHOBoro MaTepnana, BbinoriHeHHoro M3 
pe3MHbi Ha ocHOBe HaTypanbHoro, 
6yTaAneHCTnpojibHoro nnn 
STUJieHnponnneHOBoro KaynyKOB, c AByMa 
KaHaBKaMM Ha HapyxHow noBepxHOCTM w oahom 
Ha BHyTpeHHefi CTopoHe cnoa w c 
pacnono>KeHHoPi BHyTpn cnoa MeTannMHecKOM 

apMaTypOM M 3ai_l4MTHblM pe3MHOBblM CJIOM M3 

pe3MHbi Ha ocHOBe nonnxnoponpeHOBoro 
KaynyKa [2]. 

HeAOCTaTKOM AanHoro TeMnepaTypHoro niBa 
Ana moctob n APyrwx MH>KeHepHbix coopyweHUM 
aBnaKrrca HeyAOBneTBopnTeribHbie 
HM3KOTeMnepaTypHbie 3KcnnyaTai4MOHHbie 
xapaKTepucTMKM. 

LJenbfo M3o6peTeHwa aBnaeTca ynyHLueHne 
HM3KOTeMnepaTypHbix 3KcnnyaTau,noHHbix 
xapaKTepMCTMK TeMnepaTypHoro LUBa Ana 
MHxeHepHbix coopy>KeHHM npw coxpaHeHww 

BblCOKOI"0 ypOBH^ KOpp03MOHHO-CTOMKHX CBOMCTB 

pe3MHOBbix cnoeB. 

YKa3aHHaa i4erib AOCTMraeTca TeM, hto 
TeMnepaTypHbiCi luob Ana HH>KeHepHbix 
coopyweHWM, coas p>Ka \i\v\v\ HecymMPi cnoM M3 
anacTMMHoro pe3MHOBoro MaTepwana c AByMa 
KaHaBKaMM Ha HapywHow noBepxHOCTM w oahom 
Ha BHyTpeHHew CTopoHe cnoa w c 
pacnono>KeHHOM BHyTpn cnoa MeTannMHecKOM 
apMaTypoPi w 3amMTHbiw enow, OTnwnaeTca TeM, 
hto HecyLU,WM enow BbinonHeH W3 pe3MHbi, 
MMeiomew K030>c)Dwi4MeHT Mopo30CTOMKOCTW npw 
pacT5R>KeHWM npM TeMnepaType -50 °C ot 0,30 
AO 0,60 n M3MeHeHne Maccbi oo"pa3i4a pe3MHbi 
nocne HaoyxaHMa b CTaHAapTHOM >kmakoctw 
OKP-1 npw TeMnepaType +100°C b TeneHwe 24 
nacoB ot +1,0% AO +8,0%. 3aLU,WTHbifi enow 
BbinonHeH M3 pe3WHbi Hecyiu.ero cnoa unw M3 
npoepMnei/i. 

Ha cpur. 1 n3o6pa>KeH b nonepe^HOM 
ceMeHnn TeMnepaTypHbiM luob Ann MHweHepHbix 
coopy>KeHWM c 3aiAMTHbiM cnoeM W3 pe3MHbi 
Hecymero cnoa. Ha cjDwr. 2 - TeMnepaTypHbiw 
□job Ana MH>KeHepHbix coopyxeHMM c 3aLi^wTHbiM 
cnoeM M3 MeTannwHecKnx npoc(DMneM. 

TeMnepaTypHbiM ljjob Ana MH>KeHepHbix 
coopy>KeHww coAep>KMT HecymuM enow 1 M3 
anacTMHHoro pe3WHOBoro MaTepwana, 
BbinonHeHHoro M3 pe3WHbi, WMeioLi^ew 
Koacfjcfjuu.weHT Mopo30CTOWKOCTM npw 
pacTa>KeHWM npw TeMnepaType -50 °C ot 0,30 
AO 0,60 w M3MeHeHwe Maccbi ob~pa3ua pe3WHbi 
nocne Ha6yxaHwa b CTaHAapTHOM >kwakoctw 
OKP-1 npw TeMnepaType +100°C b TeneHwe 24 
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h ot +1,0% ao +8,0%, c AByMa KaHaBKaMM Ha 
Hapy>KHow noBepxHOCTW 2 m oahom Ha 
BHyTpeHHew CTopoHe cnoa 3 h c pacnono>KeHHoi?i 
BHyTpM cnoa MeTannMMecKOM apMaTypHOM 4, m 
3au4MTHbiw cnoM 5, BbinonHeHHbiw M3 pe3MHbi 
Hecymero cnoa wnw M3 MeTannM>-iecKMX 
npocjDMnew. 

B KanecTBe snacTMHHoro pe3MHOBoro 
MaTepwana Ana HecyLi^ero m 3ai_i^MTHoro cnoeB 
MoryT Mcnonb30BaTbca pe3WHbi Ha ocHOBe 
nponwneHOKCMAHoro KaynyKa MnM ero 
KOM^MHaLiMW c ManoHenpeAenbHbiMM KaynyKaMW 
Tuna 6yTMnKaynyKa, 3TwneHnponwneHOBoro 
KaynyKa Mnw rwApwpoBaHHoro 

6yTaAweH-HMTpnnbHoro KaynyKa. 

MeTannwHecKy^ apMaTypy o6KnaAbiBaioT 
pe3MHOBbiMW nwcTaMW HecyiAero cnoa, 3aTeM 
HaKnaAbiBafOT pe3WHOBbie nwcTbi saLi^wTHoro 
cnoa wnw MeTannw-iecKMe npoa>wnM 3au^MTHoro 
cnoa. nocne noAO^HOM c6opKM nonyneHHyK) 
3aroTOBKy noMemafOT b npecc-cjDopMy m 
Byn KaHM3yioT b npecce noA Ae^cTBMeM 
TeMnepaTypbi m A^BneHwa. l~lo okohh3hmm 
npoL^ecca BynKaHW3au,MM roTOBbiM 

TeMnepaTypHbiM luob Ana MH>KeHepHbix 
coo py>Ke hum M3BneKafOT M3 npecc-c+jopMbi. 

H n3KOTeMnepaTypHbie 3KcnnyaTai4MOHHbie 
xapaKTepMCTWKM TeMnepaTypHoro LUBa Ana 
MH>KeHepHbix coopyxeHMM oueHWBanM no 
noKa3aTenfo KOGCjDC)DMi4weHTa HaAe>KHOCTM (KH) 
npM KOMHaTHOM TeMnepaType m -40°C no 
cneAytOLi^ew MeTOAWKe. 

06pa3i4bi Ana wcnbiTaHMa npeACTaBnanM 
co6ow OTpe3aHHbie b nonepeHHOM HanpaBneHww 
c nonHbiM coxpaHeHweM ceneHwa cfjparMeHTbi 
A/iwhow 350 mm W3 TeMnepaTypHbix ujbob Ana 
MH>KeHepHbix coopy>KeHww, M3roTOBneHHbie no 
npoTOTMny m cornacHO M3o6peTeHWfo. 

06pa3ei4 no npoTOTMny MMen Hecyii^MM cnoM, 

M3rOTOBneHHblM W3 pe3WHbl Ha OCHOBe 

3TMneHnponnneHOBoro KaynyKa. 

HcnbiTaHwa npoBOAMnwcb Ha 
TeMnepaTypHbix LUBax Ana MH>KeHepHbix 
coopy>KeHMM c HOMMHanbHbiM yAnMHeHMeM 25 
mm, KOTOpoe ycTaHOBneHo Ana A^HHoro Twna 
TeMnepaTypHoro LUBa Ana WH>KeHepHbix 
coopy>KeHMM. YcTpowcTBO Ana wcnbiTaHMW 
npeACTaBnano co6om ropM30HTanbHyio 
pa3pbiBHyK) MaujMHy co cnei4ManbHbiM 
Kpene>KOM Ana o6pa3u,OB TeMnepaTypHbix lubob 
Ana MH>KeHepHbix coopyxeHWM. flo npoBeAeHwa 
McnbiTaHWM npM -40°C o6pa3Libi 
npeABapwTenbHO BbiAep>KMBanwcb 48 nacoB b 
xonoAnnbHOM KaMepe npn a^hhow TeMnepaType. 

3aKpenneHHbie o6pa3L4bi TeMnepaTypHoro 
LUBa pacTarwBanw Ha ycTpoMCTBe Ana 
ncnbiTaHMM flo pa3pyLueHMS, c+juKcupyn npn stom 
yAnMHeHwe npM pa3pyLueHww. KH BbNMcnanM no 
cjDopMyne: 

l^^l _ ygnMHeHMC npM pa3pyueHMM cmm? 

HOMMH a/lb HOC Lja/lMHeHMR (MM) 

Kopp03MOHHyK3 CTOMKOCTb 3aLU,WTHOrO M 

HecyLi^ero pe3WHOBbix cnoeB oi^eHWBanw no 
M3MeHeHMio Maccbi oSpasi^a pe3MHbi nocne ero 
Ha6yxaHMa b CTaHflapTHOw >kwakoctm C>KP-1 npw 
100°C b TeneHMe 24 h b cooTBeTCTBM w c TOCT 
9.030-74. 

K03C)DC)DMI4MeHT MOp030CTOMKOCTM pe3MHbl 

HecyLAero m 3au4WTHbix cnoeB npw pacTa>KeHMM 
npM TeMnepaType -50°C onpeAenanw cornacHO 
TOCT 408-78 MeTOA A. 

PesynbTaTbi McnbiTaHWM o6pa3u,OB 
TeMnepaTypHbix lubob Ana MH>KeHepHbix 
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coopyweHHM npeACTaBJieHbi b TaoriMne, M3 
kotopom mo>kho CAejiaTb cjieAyK3L4ne BbiBOflbi: 

1 . TeMnepaTypHbie LUBbi Ana MHweHepHbix 
coopy>KeHHM (2-4), n3roTOBneHHbie comacHO 
M3o6peTeHHK) m KOHTponbHOMy npuMepy (6), 
o&naAaHDT oonee BbicoKMMM 3HaMeHMHMM 
K03c|3ct:nnneHTa h a as>k h oct h npn KOMHaTHOM n 
hi/i3kom TeMnepaTypax no cpaBHeHMio c 
TeMnepaTypHbiM ljjbom Arm MHweHepHbix 
coopyweHHM, n3roTOBJieHHbiM no npoTOTuny (1) 
m KOHTponbHOMy np^Mepy (5). 

2. TeMnepaTypHbie hibm MH>KeHepHbix 
coopy>KeHHM (2-4), n3roTOBneHHbie comacHO 
M3o6peTeHHfo, HMeHDT 6"onee 
Koppo3MOHHO-CTOMKne pe3MHOBbie cjioM no 
cpaBHeHUkD c TeMnepaTypHbiM ljjbom comacHO 
KOHTporibHoro npuMepa (6) m Hecym.ero cnoa 
npoTOTuna (1). 

3. BbicoKne HH3KOTeMnepaTypHbie 
3KcnnyaTai4MOHHbie xapaKrepucTHKM 
TeMnepaTypHoro LUBa Arm HH>KeHepHbix 
coopy>KeHHM npw coxpaHeHnn BbicoKoro ypoBHfl 

K0PP03M0HH0-CT0MKMX CBOMCTB pe3HHOBblX 

cnoeB MoryT 6~biTb nonyneHbi ToribKO c 
ncnonb30BaHneM TexHunecKoro peujeHMfi 
comacHO H3o6peTeHWfo. 

Hcnonb30BaHHaa nuTepaTypa 



1. naTeHT OPT N 2330640, E 01 D 19/06, 
1973. 

2. naTeHT OPT N 2709708, E 01 D 19/06, 
1981 - npoTOTMno 

5 Oopwiyna M3o6peTeHM5i: 

1 . TeMnepaTypHbiM luob Ana HHxeHepHbix 
co o py >t<e hum, coAep>Kauj 1 Mi?i HecymuM cjiom M3 
anacTUHHoro pe3MHOBoro MaTepnana c AByMfl 
KaHaBKaMU Ha HapyxoioM noBepxHOCTH m oahom 
Ha BHyTpeHHeM CTopoHe cnon v\ c 

10 pacnorio>KeHHoPi BHyTpM cjiojr MeTanxi unecKOM 

apMaTypOM W 3aiAMTHblM CJIOM, OTnMHafOLAWMCfl 
TeM, HTO HecyLAMM CJIOM BbinOJIHeH M3 pe3HHbl, 

HMefOLAeM KoadpctDMAneHT moposoctomkoctm npw 
pacT^eHnn npw TeMnepaType -50 °C ot 0,30 
AO 0,60 h M3MeHeHne Maccbi o6"pa3i4a pe3MHbi 
15 nocne Ha6yxaHM^ b CTaHAapTHOM >kmakoctm 
OKP-1 npn TeMnepaType +100°C b TeneHne 24 
h ot +1,0 AO +8,0%. 

2. TeMnepaTypHbiM ujob Arm MH>KeHepHbix 
coopy>KeHMPi no n.1, OTJiMHafoiAnCicfl TeM, hto 

2 q 3am,HTHbiM cnoPi BbinoriHeH H3 pe3MHbi HecyLU,ero 

CJlOfl. 

3. TeMnepaTypHbiM luob Ana MHweHepHbix 
coopy>KeHMM no n.1, OTJiMMafOLAMficH TeM, mto 

3ai_LLMTHblM CJIOM BbinOJIHeH M3 MeTaJIJIMMeCKMX 

npocjDMJieM. C\| 
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